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Abstract
Background  Climate change is a major public health issue worldwide. To achieve climate targets and reduce 
morbidity, a paradigm shift in individual behavior e.g., in mobility, is needed. Municipal interventions can motivate 
individuals to engage in climate-friendly behavior through different psychological mechanisms. In order for successful 
interventions, it is necessary to gain better insight from study participants and their reasons for participating in 
mobility projects (e.g., motivational aspects).

Materials and methods  A mixed-methods design was used to evaluate reasons and characteristics of people 
for participating in an municipal mobility intervention. The quantitative sub-study assesses socioeconomic 
characteristics, environmental awareness and perceived stress. The qualitative sub-study explores motivation for 
participation and change, perspectives on car replacement and reasons for car use.

Results  Results show that participants (n = 42) are rather high educated and show medium environmental 
awareness. Participants of the qualitative study part (n = 15) were motiviated to reduce car use already before the 
intervention and used the intervention as starting point or trial phase.

Conclusions  Urban intervention projects with fitted recruitment strategies and better insights from study 
participants with the aim to motivate individuals to engage in climate-friendly behavior can help to strengthen 
sustainability and public health.
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Introduction
Climate change is a major public health issue [1]. Espe-
cially, high-income countries contribute to climate 
change with high greenhouse gas emissions caused by 
resource-intensive lifestyles [2]. The consequences of cli-
mate change, like the increase in heat waves, droughts, 
and floods caused by heavy rainfall, may also have a sig-
nificant impact on the health of the population in Ger-
many [3]. Common health impacts include heat stress, 
allergic reactions, respiratory diseases, or injuries and 
deaths during extreme weather events, which also 
directly affect the health care system (ibid.). In order to 
mitigate climate change, a transformation on the individ-
ual, social, and structural level is necessary. Wynes and 
Nicholas [4] argue that high-impact actions, like avoiding 
air travel, eating plant-based diets, and living without a 
car, may contribute significantly to the Paris Agreement’s 
goal of limiting the global temperature rise to 2° C, but 
remain underaddressed by governments and education 
systems.

Even though the negative impact of motorized trans-
portation on health and urban areas is well known [5, 
6], the CO2-emissions caused by road vehicles in Europe 
remain high [7]. In particular in high-income societ-
ies the car continues to be of great importance [8]. It is 
estimated that cars account for 59.4% of the road traffic 
CO2-emissions in Europe [9]. In Germany 80% of green-
house gas emissions from all transportation modes are 
due to motorized individual transport (cars and two-
wheeled vehicles) [10]. Additionally, the traffic-related 
ambient noise and air pollution promote health impacts, 
like cardiovascular diseases, sleep disorders, and depres-
sion [11]. Therefore, to achieve climate targets, as well 
as reduced morbidity, a paradigm shift in motorized 
individual transport is needed that includes not only 
technological changes and sustainable planning and 
infrastructure, but also individual behavioral changes [12, 
13].

Interventions can motivate individuals to engage in 
climate-friendly behavior through different mechanisms 
based on pychological behavior models. The use of infor-
mation about pro-environmental behavior is one such 
mechanism. In addition to showing the consequences 
of environmentally relevant behavior [14], instructions 
on how to carry out behavior [15] and information on 
the behavior of others [16] are also information-specific 
measures that can promote climate-friendly or pro-
environmental behavior. Financial incentives are another 
important tool to encourage pro-environmental behav-
ior. Money, vouchers, and discounts have been shown 
to encourage pro-environmental behavior [17]. Conse-
quently, financial incentives to avoid car use, for example, 
could reduce air pollution on a local level and simulta-
neously reduce greenhouse gas emissions on the global 

level. In parallel, increasing physical activity through 
alternative mobility like cycling or walking, has the 
potential to positively influence individuals’ health [18].

Information provision and financial incentives are only 
some of the mechanisms used in environmental psychol-
ogy and public health interventions, however. In a meta-
analysis the effectiveness of different behavior change 
methods were assessed. Using cognitive dissonance, goal 
setting, prompts, and social modelling were the most 
effective treatments with the highest effect sizes. It was 
shown that across methods 69% of people in the treat-
ment groups were more likely to adapt pro-environ-
mental behavior than the people in the control groups. 
Changes in car use, however, were not assessed in any 
of the included studies [19]. Pro-environmental behav-
ior is further associated with nature connectedness [20, 
21] and environmental awareness [22]. Results of a meta-
analysis showed that a deeper connection to nature may 
partially explain why some people have a greater engage-
ment in pro-environmental behavior than others [20].

In this paper, we analyzed the characteristics of people 
who are willing to change to more sustainable mobil-
ity behavior during an intervention and their reasons 
for participating. The assessed intervention was planned 
and conducted by the Environmental Office of the Ger-
man city Bielefeld and was titled “3 months without the 
car” (German original title: “3 Monate ohne Auto”). The 
intervention encouraged interested citizens of Bielefeld 
to leave their car and use more climate-friendly alter-
natives for three months through financial incentives, 
group meetings, information events, and feedback provi-
sion. The quantitative characteristics and environmental 
values of participantes were complemented by the quali-
tative statements with the aim to aswer the following 
research questions:

What are the characteristics and environmental values 
of people who voluntarily participated in the intervention 
“3 months without a car” in Bielefeld, Germany?

What are participants’ reasons for car use and the 
motivation for participating in a project reducing car 
use?

Materials and methods
Study Design
To evaluate the intervention “3 months without the car” 
we chose a mixed-methods design. We used a convergent 
parallel design [23] to illuminate different aspects of our 
research questions. The quantitative results are used to 
illustrate the characteristics of the study population. The 
qualitative results serve to explore the reasons for partici-
pation in the intervention and perspectives on mobility in 
general. The Environmental Office of Bielefeld launched 
a call for participation in the local press, the commu-
nal website, and their social-media channels. Interested 
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citizens needed to apply proactively. All participants 
received a link to an online questionnaire via the project 
leader of the Environmental Office and a reminder after 
one week. All participants of the quantitative survey were 
invited to take part in the qualitative interviews. To do 
so, they could provide their contact information in the 
online survey, in accordance with data protection regu-
lations. Overall, n = 23 participants provided their e-mail 
adress for the qualitative part of the study. In order to 
protect participants’ anonymity, the quantitative and 
qualitative data were not linked. However, all participants 
in the qualitative interviews took part in the quantitative 
survey. Due to the missing link of the data the merging 
process is rather general and results will be compared 
only in the Discussion section.

The study design included four quantitative assessment 
points (baseline, after 1.5 months, at the end of the proj-
ect, and 6 months after the project) and two qualitative 
assessment points (at the beginning of the intervention 
and at the end of the intervention) (Fig.  1). The results 
presented here, however, are from the baseline survey 
and the qualitative assesments from the beginning of the 
intervention.

Intervention
The intervention initiated by the Climate Council of 
Bielefeld, required participants to leave their cars for 
three months (April 2022 to June 2022) and use alterna-
tive means of transportation (https://www.bielefeld.de/
autofrei). The statement of relinquishment to not use 
the car was contractually agreed at the beginning of the 
project. The only exception was emergencies. In the first 
meeting regional companies that offer alternative trans-
portation presented their products. Some companies 
offered participants special conditions for the duration of 
the project (e.g., no basic fee for car sharing or trial sub-
scriptions for public transport).

For additional expenses, like public transportation tick-
ets, cargo bike rental fees, or bicycle equipment costs, 
participants received a remuneration of up to 400€. 
All 50 applicants joined the intervention group. Due to 
SARS-CoV-2-pandemic regulations the group met online 
during the intervention to exchange experiences.

Quantitative Procedure and Measurement
For the quantitative assessment a German language 
questionnaire was created (supplementary file 1). First, 
participants were asked about their mobility habits (e.g., 
number of trips on a specific day, transportation mode 
used, and satisfaction with different transportation 
modes) with questions adapted from Engel and Pötschke 
[24]. The second section included questions about the 
participants’ health and well-being via different validated 
tools (i.e., the WHO-5 and the Perceived Stress Scale) 
[25, 26]. Additionally, the environmental awareness of 
participants was assessed with a validated tool of the 
German Federal Environmental Agency [27] and nature 
connectedness with the Extended Inclusion of Nature 
in Self scale (INS) [28]. Finally, participants were asked 
about their demographic characteristics (e.g., age, sex, 
and education).

WHO-5 & general health
The WHO-5 is a quick screening tool for well-being in 
regard to the last two weeks. It consists of five 6-point 
Likert scale items (0 = “at no time” to 5 = “all of the 
time”). The scale items are derived from depression, anxi-
ety, general health, and general well-being questionnaires 
[29] and show a high overall reliability in a cross-coun-
try sample [29]. Cronbach’s alpha for this sample is 0.77. 
Additionally, participants were asked to assess their gen-
eral health (very good, good, intermediate, bad, and very 
bad).

Fig. 1  Timeline of the municipal intervention “3 Months without the car”

 

https://www.bielefeld.de/autofrei
https://www.bielefeld.de/autofrei
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Perceived stress scale (PSS-10)
The Perceived Stress Scale is a tool originally developed 
by Cohen et al. [30] and measures perceived stress with 
10 5-point Likert scale items (1 = “never” to 5 = “very 
often”). The scale reflects the dimensions of helplessness 
and self-efficacy and refers to the last month [26]. The 
German version was validated with a high internal con-
sistency [26]. The Cronbach’s alpha in this sample is 0.78.

Inclusion of Nature in Self scale (INS)
The INS is a visual analogue scale where participants 
choose a picture which represents their relationship with 
nature most. The scale shows a series of seven overlap-
ping circles with the labels “nature” and “self” [31, see 
Fig.  2]. The scale ranges from complete separation (0) 
to a perfect match (6) between “self” and “nature” with 
the degree of overlap symbolized by circles. According to 
Schultz [31], the test instrument is reliable and valid for 
the operationalization of nature connectedness.

Environmental awareness
The German Federal Environmental Agency has been 
evaluating the environmental awareness in the German 
population for over 20 years with a designated tool that 
has been validated and is continuously revised [27]. The 
tool measures the three components affect, cognition, 
and behavior. The scale has 23 predominantly 5-point 
Likert scale items. The components affect (7 items) and 
cognition (8 items) represent statements that one agrees 
or disagrees on (1 = “strongly disagree” to 5 = “strongly 
agree”). All but one item of the behavior component (7 
items) reflect on the frequency of behaviors via 5-point 
Likert scales (1 “never” to 5 “always”). One dichotomous 
item concerns the purchase of electricity (“My house-
hold purchases conventional OR green electricity.”). 
The scales are standardized into scales from 0 to 10 for 
comparability.

Quantitative analysis
The quantitative data is presented descriptively. Data 
cleaning and analysis was conducted with R Statistical 
Environment [32] including the ‘tidyverse’-package [33]. 
The items from the validated tools were analyzed accord-
ing to their description. The WHO-5 is a sum scale. 
Answers have points from 0 to 5 and values are summed 
up, resulting in raw values from 0 to 25. Higher values 
represent higher quality of life and well-being. The multi-
plication of the raw values by four results in values from 0 
to 100 for presentation in percentages [25].

The PSS-10 is also analyzed via sum scores. The help-
lessness sub-scale consists of six items (resulting in scores 
from 6 to 30). The self-efficacy sub-scale consists of four 
items (resulting in scores from 4 to 20). The total score 
is computed with the sums of the helplessness-scale and 

the reversed self-efficacy scale (scores range from 10 to 
50). Higher values represent higher perceived stress [26].

Environmental awareness is presented via means with 
possible values ranging from 0 “not aware at all” to 10 
“strongly aware”. Five items need recoding as they are 
inverse. The means of the components (i.e., affect, cogni-
tion, and behavior) are also calculated.

Qualitative Procedure
The convenience sample was formed by contacting all 
participants who left their e-mail adress (n = 23) for fur-
ther contact. N = 15 people agreed to participate in the 
qualitative study. It can be assumed that data saturation 
was reached because we included a homogenous study 
population [34] but no empirical approach to assess satu-
ration was implemented. Written informed consent was 
obtained before the interview appointments. Interviews 
were conducted online via an online video conference 
tool (i.e., Zoom), by phone, or in person at the partici-
pants’ home, depending on the participants’ preferences. 
The interviews were conducted by a female interviewer 
(ACN, PhD, postdoctoral researcher) with experience in 
qualitative research. To explore the reasons and motiva-
tion for giving up car use and participating in the proj-
ect, we conducted qualitative semi-structured interviews 
[35]. Except for a couple who opted to be interviewed at 
the same time, the interviews were conducted individu-
ally. The interview guide developed by the project team 
contained open questions exploring: (1) daily trips, daily 
activities, and means of transport; (2) previous experi-
ences with car alternatives; and (3) motivation to partici-
pate in the project (supplementary file 2).

Qualitative analysis
All interviews were audio-recorded and transcribed ver-
batim. For time reasons, transcripts were not returned 
to the interviewees. In addition, field notes were taken to 
record special observations during the interviews. Inter-
views were analyzed using a content-analysis approach 
[36]. First, deductive main categories were developed 
based on the interview guide. Then, the main catego-
ries were inductively differentiated into subcategories. 
The main- and subcategories were defined by the author 
ACN. The final category system was tested by all authors 
on five interview transcripts; divergences were discussed 
and resolved. The analysis of the transcripts has been 
conducted with MAXQDA 2022 [37].

Results
Quantitative analysis
Demographic characteristics
Demographic data was available for n = 42 participants. 
The mean age was 41.8 years (range: 23–74 years). Most 
of the participants identified as female (n = 28, 66.7%). 
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The education level distribution was skewed with a high 
percentage of participants with higher education: 64.3% 
(n = 27) of particpants completing university degrees, 
19.0% (n = 8) upper secondary education, and 16.7% 
(n = 7) lower secondary education. The household size 
ranged from 1 to 5 persons with a mean household size of 
2.7 (SD = 1.5). Households with one (n = 13, 31.0%) or four 
persons (n = 14, 33.3%) were most common. Of the par-
ticipants 40.5% (n = 17) were living with children younger 
than 12 years old. More than 65% of participants lived in 
districts that are central or close to the city center.

Mobility behavior
The data for mobility behavior was available for n = 37 
participants. Most of the participants used a car for their 
daily routes (n = 35, 94.6%). In addition to the car, bicycles 
or e-bikes were primarily used (n = 30, 81.1%). Regarding 
public transport, n = 14 participants (37.8%) used the bus 
and n = 18 participants (48.6%) the tram for daily routes.

Health status
Generally, participants (n = 38) perceived their health 
to be either good (n = 19, 50.0%) or intermediate (n = 15, 
39.5%). Fewer participants perceived their health status 
to be very good (n = 4, 10.5%) and nobody indicated a bad 
or very bad perceived health status. The WHO-5 showed 
an average score of 58.8 points (SD = 16.3, range: 16–84) 
regarding well-being during the last two weeks before the 
project.

Perceived stress
Regarding the month before the project, participants 
(n = 33) rated themselves with an average of 17.7 points 
(SD = 3.2, range: 10–26) on the helplessness-scale. Self-
efficacy was rated quite high with a mean score of 14.3 
(SD = 1.9, range: 11–18). The overall perceived stress was 
rated with a mean score of 27.4 (SD = 4.7, range: 16 to 39).

Nature connectedness and environmental awareness
Most of the participants (n = 14, 36.8%) rated their nature 
connectedness with option e) on the Inclusion of Nature 
in Self scale (Fig.  2), meaning that they saw themselves 
quite connected with nature but did not see themselves 
as one with it. The overall distribution was centered to 
the options in the middle.

With a mean score of 5.94 (SD = 0.63, range: 4.78–7.17) 
the average environmental awareness of the participants 
(n = 28) indicated neither high nor low awareness. The 
sub-scales (i.e., affect, cognition, and behavior) indicated 
different tendencies. The affect-scale indicated an average 
score of 4.73 (SD = 0.78, range: 2.86–6.79), the cognition-
scale an average score of 7.05 (SD = 0.52, range: 5.94–
7.81), and the behavior-scale an average score of 5.90 
(SD = 0.64, range: 4.67–6.96), respectively.

Qualitative analysis
In total, n = 16 persons participated in the interviews at 
baseline (t0), including 13 women and three men aged 
between 25 and 74 years old. Five interviews were con-
ducted face-to-face at the participants’ homes, five 
interviews by telephone, and five interviews online with 
a video conference tool (e.g., Zoom). Nine of the par-
ticipants lived with children and six of them lived alone. 
The interviews lasted about 30  min on average. Inter-
viewees described several reasons for participating in the 
intervention, their motivation to change their mobility 
behavior, reasons for using a car in their daily lives, their 
perspectives on car replacement. Figure 3 gives an over-
view of the major and minor themes coded for the inter-
views. The results will be presented via the major themes. 
For further description and examples of quotes to all 
minor themes see supplementary file 3.

Motivation
Interviewees expressed their motivation in different 
ways. On the one hand they talked about the financial 
support of the intervention as well as advantages of alter-
native modes of transportation and the disadvantages of 
car use. The project gave the opportunity to try alterna-
tive forms of mobility and at the same time provided the 
impetus to live without a car. Many participants already 
had positive experiences with other forms of transport 
beforehand. Therefore, participants’ motivation was 
mainly to maintain or consolidate their decision to live 
without the car. On the other hand participants also 
reported about their general motivation to change their 
mode of transportation.

Motivation for participation
Motivation for participation refers to the inherent 
reasons for participation in the intervention. Many 

Fig. 2  Distribution on the inclusion of nature in self scale [33] (n = 38)
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participants already wanted to get rid of their car before 
taking part in the project. At the same time, they expe-
rienced mental or structural challenges in this deciscion. 
One interviewee, for example, described her childhood 
experience in the “flat countryside” as having perceived 
the car as a “world of mobility” (I11, 41). Another inter-
viewee described the alleged use of the car and the jus-
tification to himself as follows: “I still have to go to the 
gym, then I can take the child with me. In the end, I was 
really just deceiving myself. […] To regain a clear con-
science, right? That you don’t have to feel bad. That’s 
why I thought, come on, give it a try.” (I9, 39). The for-
mal commitment to not using cars as part of the project 
was therefore experienced as helpful to overcome “one’s 
weaker self” (I6, 74). The project structure invited par-
ticipants to see whether long-term changes are even pos-
sible: “I just wanted to see if I could overcome my weaker 
self and get out of this comfort zone” (I9, 39).

Trying out alternatives and times without car was a 
high priority for many of the participants: “And before 
I bought this car, I actually thought of maybe not hav-
ing a car at all. But this is now the opportunity to try out 
whether you really want to do without it completely” (I1, 
29). On the one hand, this shows that participants were 
already thinking about living without a car before start-
ing the intervention. On the other hand, the project was 
able to provide the impetus to tackle this new way of life.

Three interviewees highlighted the financial support 
from the intervention but also financial advantages due 

to a life without the car were mentioned. “I hadn’t looked 
at things like tickets for public transport either, but if I 
were to do that, it would always be in addition to the car. 
And you don’t have to. So if you have a car outside the 
door, you don’t buy a ticket for public transport. And now 
that it’s being covered [by the intervention], so to speak, 
the inhibition threshold is simply lower.” (I8, 49). The pos-
sibility of combining different transport options was also 
emphasised. The cost of ticket prices is becoming less 
relevant during the intervention. “This start was stupid 
with the winter and then I travelled by train and thought 
it was so great that I was able to buy a bike ticket. I would 
never have bought that because I always think: ‘oah that’s 
so expensive it costs 3 euros and a ticket costs 4.80.’ Then 
I always think:'hey then I can only use it, so yes. Now you 
can buy a bike ticket'.” (I13, 5). At the same time, the par-
ticipants highlight that a realistic assessment of car use 
is obtained by participating. For many, the car is on the 
doorstep and has immense running costs, such as insur-
ance and taxes. The high petrol prices are also a moti-
vation to take part in the project. “But if I have the car 
parked outside and then have to pay 50 euros for a train 
ticket, it’s always like, ‘hm, I’ve got the car parked here 
outside’. And now that it’s subsidised a bit, you get a real-
istic financial assessment of how much it actually costs me 
and isn’t the car that’s parked here on my doorstep actu-
ally more expensive.” (I8, 47).

A part of the intervention were discounts from alter-
natives like car sharing and public transport which 

Fig. 3  Major and minor themes of the coded interviews
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motivated participants to try new things. “Exactly, so we’d 
have to get to grips with car sharing. Because, let me tell 
you, I’ve already signed up for it, because the registration 
is free thanks to this intervention, but I haven’t even bor-
rowed a car yet.” (I6,39).

Sustainability was mentioned by very few interview-
ees as the main reason for participation. Only one inter-
viewee emphasised sustainability in order to “set an 
example to the children that you can’t always get into the 
car quickly” (I6, 78).

Motivation to change
Many interviewees had already changed their behaviour 
prior to the intervention and therefore had a high per-
sonal motivation in not using their cars. Seven people 
reported little change in their behavior as a result of tak-
ing part in the project. One interviewee, for example, 
described how the family uses the car only as “excep-
tion” (I3, 6). Seven interviewees discovered the bicycle as 
a suitable transportation mode before starting with the 
intervention, so they experienced little changes in their 
daily lives. In addition, structural and social success fac-
tors were also mentioned. For example, if alternatives 
are already available in the professional context, a car is 
no longer absolutely necessary in daily activities (I1, 45). 
Two interviewees describe the changes in their mobility 
behaviour as a result of the coronavirus pandemic: “Well, 
coronavirus really was a rash, so I thought I didn’t want 
to be on the trains so much. I work in a hospice and then 
I thought, oh, that’s somehow too vulnerable for me. (…) 
and then I didn’t do any sport or go to the gym. I actu-
ally did some kind of sport three times a week. That was 
then cancelled. That probably came about through zoom, 
but it was all different somehow, it wasn’t me, I wasn’t at 
my limits, maybe it was something like that, or even step-
ping out of my comfort zone to see if I could move on my 
own. I think that was also a reason. To be able to get to my 
workplace myself without having to rely on anyone. Yes, 
and then that’s what I decided to bycicle” (I13, 21). Exer-
cise was also an important intrinsic factor for many other 
people to do without a car. Cycling was experienced as 
“pleasant” (I6, 75), “relaxing” (I4, 39), “comfortable” (I8, 
33) and beneficial to health (I1, 79). The high flexibility 
and “being outside” were also emphasised.

Some interviewees described the switch to cycling as 
a challenge because they considered themselves “fair-
weather cyclists” (e.g., I1, 70) but use public transports as 
a strategy when it is “raining cats and dogs” (e.g. I5, 28). 
Apart from weather conditions, the traffic conditions or a 
fear of cycling were especially challenging. The interview-
ees had already thought of solutions for these challenging 
conditions (e.g., driving longer routes with less traffic, 
wearing a helmet, use of well asphalted road instead of 
the potholed cycle paths). Others took the project as a 

test phase to get rid of their car permanently. The strate-
gies for dealing with challenges in particular clearly dem-
onstrate a high level of motivation to give up the car.

A large number of personal reasons for wanting a 
change in terms of mobility arose from negative experi-
ences with car use in public spaces. Some interviewees 
reflected on car use in advance and realised that the car 
is not used much in everyday life. “But actually, when I’m 
on holiday, it just stands around, always. And that was 
also the reason why I thought, somehow this sucks, I have 
to get rid of it in the long term. Because it’s just so annoy-
ing looking for a parking space here in the city” (I8,5) 
pointed one interviewee out.

Perspectives on car replacement
Perspectives on car replacement includes aspects that 
participants already experienced in the beginning of the 
intervention or thoughts in advance to the intervention.

Almost all of the interviewees felt that they had more 
time after switching because they had to organise their 
everyday life better; they had fewer appointments and/or 
unnecessary appointments were cancelled. Experiences 
of deceleration were in particular experienced as valuable 
and were used as quality time for themselves or with rela-
tives (I4, I6, I7, I9, I11, I13):

“What I’m noticing more and more now is that when 
you’re in such a hamster wheel all day and with a child 
and with work and you have a thousand to-dos, but when 
you just have to wait for the bus, it’s incredibly decelerat-
ing, because that’s 10 minutes a day where you just can’t 
do anything” (I11, 25).

For some respondents, the bicycle was the first choice 
of transport because it ensured a high degree of flexibility 
and spontaneity– similar to the car (I4, I5, I12, I13, I15). 
Cycling also helped to increase their health and well-
being and to “clear the mind” (I4, 39). One interviewee 
described her experiences in and with nature because of 
her bicycle use in detail:

“But I really like this morning when I set off here and 
[…] I also have some kind of experiences, for example East 
Westphalian weather lights […] such greenish veils in the 
sky and I thought:'hey, I wouldn’t have seen that other-
wise', or you somehow encounter animal worlds or a lot of 
fog where I think:'oh, I wouldn’t really like to drive through 
that' and yet you manage to do it and I think that’s great, 
so to grow a bit with nature” (I13, 23).

Better structural conditions made the switch easier. 
For example, one interviewee reported that she no longer 
needed a car to get to work because her employer offers 
car sharing. Furthermore, a good connection to public 
transport and easily accessible and regularly available 
car sharing services were experienced as a relief. Accord-
ing to the narratives, people generally stayed in closer 
proximity of their homes without having a car. This was 
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especially true for families with small children who did 
not have to cover large distances in everyday life.

These positive experiences can also lead to long-term 
changes in habits. One interviewee described the effect 
that regular cycling had already had before the project: 
“I think it’s great to set off at 6.00 in the morning. That 
sounds kind of awful, but I don’t even think about it. I get 
dressed, the clothes are already here. They’re packed and 
then I drive off and I’m at work at about 10 past seven. I 
think that’s great, because then I have a great sunrise at 
the Castle.” (I13, 5).

Reasons for Car use
The main reasons for car use centered around commut-
ing to work and family obligations. Interviewees who 
lived alone reported more frequently using their car for 
leisure activities and habitual short trips. The organisa-
tion of everyday life played a special role for car use as 
short trips were also made by car, for example to take the 
children to leisure activities or to pick them up sponta-
neously from friends, to go grocery shopping or when 
bad weather was forecasted. Above all, the car provided 
a high degree of flexibility in the organisation of everyday 
life, especially if the daily routine was planned in advance 
(I4). Habits played an important role in car use as well 
and were critically reflected upon by the participants. The 
participants’ critically questioned short distance car use, 
even described it as “lazy ways” (I1,37) that could easily 
be replaced by other means of transport or walking.

At the same time, living without a car meant that cer-
tain activities could no longer be implemented in their 
everyday life because the organisation became too com-
plex (I4, I5, I11).

There are some places that are “in the pampas” (I14, 3). 
This meant that certain (leisure and working) activities 
could only be carried out by using a car or when accept-
ing long journeys on foot or by bike. This also affected the 
care for older relatives:

“So my biggest problem is simply that my mother lives 
in [neighbouring town] and I do visit her once a week, oth-
erwise she doesn’t get out anymore, so to say, and I’m her 
reference who puts her in the car and drives with her to 
[…] the plum blossom and also only such short distances, 
but at least that she sees something else.” (I13, 3).

Some reasons for car use also originated in the disad-
vantages of public transport. Frequent difficulties were 
the limited working hours of public transport– espe-
cially in the evenings (and on weekends), no connec-
tion between city districts– so that detours had to be 
accepted, difficulties in boarding with children, and 
delays. Further reasons related to car “in front of the door” 
(I1, 10) and comparably high fares discouraging people 
from switching to public transport (I1, I8, I15). The trans-
port of (larger or heavier) objects or purchases was also 

one of the main reasons for car use. The experience of 
being subject to certain “constraints” that make the use 
of a car necessary in some cases, for example to ensure 
childcare or to go to work (I5, I9) was a reason as well.

“And there (at the old office) I worked a lot of shifts, 
early, late and night, and if I had wanted to go to the early 
shift by public transport, I would have had to leave a DAY 
BEFORE. And then spending the night on the road might 
not have been so great.” (I9, 41).

Sometimes public transport and cycling was “curiously” 
problematic even within city districts because of “super 
dangerous” traffic conditions (I2, 14). The quality of 
cycling paths was sometimes described as “catastrophic” 
(I15, 72) and the behavior of other road users was experi-
enced as an imposition on cyclists (I5, I4, I2). This aspect 
was important, because many interviewees with children 
had to cover short distances for everyday activities (e.g., 
to go shopping, to use the health care system, or to go to 
school or to the kindergarten). They were often unable to 
find infrastructural conditions allowing safe trips:

“The cars drive like maniacs, they don’t take it into con-
sideration and I just tried cycling there with both children 
and I really noticed that my heart couldn’t cope. (laugh-
ter) No bicycle lanes, extreme traffic jams, people are 
extremely annoyed and aggressive, there were times when 
I thought, wow, if I had a car, I would ACTUALLY drive 
this mini-mini-way. Simply for safety reasons for my chil-
dren.” (I2, 14).

The narratives of two interview partners suggested 
that driving was a generational issue (I1, I7). For exam-
ple, one interviewee reported that she was made fun of 
at her grandmother’s coffee party in the 1990s because 
she would rather have a bicycle with a trailer than a car. 
At the same time, the constant availability of cars from 
a young age onwards made it difficult to organize daily 
activities without the spontaneity that cars enable.

Discussion
The aim of this study was to describe the characteris-
tics and environmental values of people who participate 
voluntarily in local mobility interventions. The study 
aims also to give insights into the motivation to change 
individual mobility, the motivation for participating in 
a mobility project, persepctives on car replacement as 
well as reasons for car use. The data shows that partici-
pants are middle-aged, with good education levels, have 
a good subjective health status, show a rather medium 
environmental awareness and feel somewhat connected 
to nature. The consideration to live without the car was 
mainly present before the intervention. Participants felt 
motivated to take part because of incentives (money 
and discounts), commitment and to consolidate their 
considerations.
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The combination of a high socioeconomic status and 
a rather high environmental attitude (cognitive dimen-
sion of environmental awareness) with the support of the 
qualitative statements revealing that most of the partici-
pants already wanted to leave their car before the inter-
vention and the voluntary character of application to the 
intervention shows a high interest in the topic and an 
advanced motivation. This replicates a known phenom-
enon of interventions which can be referred to as recruit-
ing bias or ‘preaching to the converted’ [38]. This means 
that effects of interventions are rather small because the 
participants are already living quite sustainable [39]. A 
Finish study with the same aim as the Bielefeld interven-
tion also concluded that most of the participants con-
sidered a life without car already before the experiment. 
They also state that the longer this consideration has 
been going on, the easier was the shift [40]. Nevertheless, 
as in our case, these interventions can be an impetus to 
get rid of the car in the long term. The intervention phase 
could be used as an experimental phase for living without 
a car. However, as this is a known phenomenon (munici-
pal) intervention planners need to find ways of recruiting 
to adress also not yet motivated persons for a more sus-
tainable living.

Engaging in pro-environmental behavior shows widely 
socioeconomic differences. Hudde [41], for example, 
pointed out that people with higher education were 
more likely to cycle short distances than people with a 
lower education level, after controlling for gender and 
age. Additionally, the German Environmental Awareness 
Study analyzed the factors associated with alternative 
mobility (i.e., using bicycle, public transport or walk-
ing). It revealed that a higher education, age, pro-climatic 
values, living in an urban environment, and sufficient 
alternatives (subjectively perceived) are positively asso-
ciated with more sustainable mobility [42]. Participants 
of our study mainly live in districts close to the city cen-
ter which is in line with the results of Stieß et al. [42], 
which indicated that the urban environment offers bet-
ter alternative infrastructure and thus facilitates mobility 
without car. Furthermore, Hudde [43] pointed out that 
the cycling boom in the last 20 years in Germany was 
mainly attributed to populations with higher education 
who live in medium sized and larger cities. These popula-
tions were three times more likely to use the bicycle than 
people with lower education living in rural areas. Over-
all, the impact of socio-demographic factors is, however, 
inconclusive [44, 45], as various studies reported a nega-
tive impact of high income on cycling behavior [46, 47]. 
Moreover, Parkin et al. [48] reported that low income was 
associated with less bicycle commuting as well.

Although participants in this study were already con-
sidering other ways of mobility before the intervention 
and showed rather low values in the perceived stress 

scale, they faced stressful situations at the beginning of 
the intervention. Those arose mainly from the way every-
day life is organised. In our study 40% of the participants 
lived with children under the age of 12 years and inter-
viewed families stated, that they often used the car to 
transport their children and to coordinate their leisure 
activities. An Australian study that analysed reasons for 
private car use with children found that most parents 
mentioned time constraints and weather [49]. Therefore, 
it can be assumed that switching to a life without a car 
initially leads to an increase in perceived stress. Espe-
cially, families with children below the age of 4 years 
tend to use their private car more. McCarthy et al. [50] 
analyzed which factors influence private car use or alter-
native transportation in families with children below 4 
years in their review. They identified structural factors, 
psychosocial factors, household characteristics, and fea-
tures of young children’s travel. In addition, participants 
with children stated that they often use the car to trans-
port their children and coordinate their leisure activities. 
Similar results were reported in the cross-sectional study 
of bicycle commuting in six small U.S. cities [52]. They 
found that the participants with children used their trips 
to or from work for various errands, such as bringing 
and picking up their children from or to kindergarten or 
school or shopping for groceries. As a result, commuting 
by bike became much more difficult for them.

The lack of public transport connections and the traf-
fic conditions were also experienced as stressful by 
the interviewees and reinforced car use. At the same 
time, participation in the intervention and the associ-
ated renunciation of car use made most participants to 
slow down a bit. Time spent waiting for buses, trams, 
and trains as well as time spent in those means of trans-
portation were perceived as a welcome break. While 
participants had only a medium level of environmen-
tal awareness and rarely mentioned sustainability as 
the motivation for participation, some discovered that 
cycling promoted special experiences in and of nature. 
Whereas nature discovery was a consequence of cycling 
for participants in the present study, Semenescu and 
Coca [53] found that biospheric values, such as respect-
ing earth, unity with nature, or protecting the environ-
ment [54] were strong predictors for cycling and reduced 
car use.

Interestingly, participants in our study tended to see 
themselves quite connected to nature. This result is in 
line with the results of two meta-analyses [20, 21] which 
showed, that people who are more connected to nature 
reported greater engagement in pro-environmental 
behavior. However, the single item scale (inclusion of 
nature in self ) we used has one of the lowest associa-
tions with pro-environmental behavior [20]. This might 
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explain why sustainability was hardly mentioned as a 
motivational aspect by participants.

That sustainability was not the predominant motive 
of mobility change could also relate to the low environ-
mental awareness in the study population compared to 
the German Environmental Awareness study popula-
tion. The participants of this study were less emotionally 
involved in environmental issues, were dealing rationally 
equal with environmental topics, and displayed more 
pro-environmental behavior than the representative Ger-
man sample of the Environmental Awareness Study [42]. 
Ramos et al. [55] also showed in a European comparison 
that sustainability was not the most important motive for 
car sharing. They found that the convenience to have a 
car only when one needs it and the absence of mainte-
nance responsibilites were more important reasons.

Andersson [56] found that climate morality is the 
most important factor for the motivation whether to 
use the private car. Climate morality is defined as feel-
ing morally obligated to reduce the own greenhouse gas 
emissions. This is not directly comparable to the latent 
construct of environmental awareness but can be seen as 
an emotional way of dealing with an environmental issue, 
namely climate change. However, this result contradicts 
the findings of the current study as the participants here 
score rather low on the affective dimension towards envi-
ronmental issues and are motivated to leave their cars 
anyway, at least for a minimum of three months. In this 
specific group the socioeconomic factors and cogni-
tive dealing with environmental issues might be a better 
predictor for the motivation to reduce car use than emo-
tional dealing.

Additionally, participants stated in the qualitative 
interviews that their motivation to use more alternative 
transportation was already present before the interven-
tion took place. They rather used the project, with its 
different intervention strategies (e.g., incentives, group 
meetings, information events, and feedback), to turn 
motivation into action. According to the transtheoreti-
cal model (or stages of change model) developd by Pro-
chaska and DiClemente [57] the participants in the study 
were in the stages contemplation (stage 2), because they 
intended to start the behavior in the foreseeable future 
and determination (stage 3), because the participants are 
ready to take action within the project. As stated by Vlaev 
et al. [58] combining incentives can show promising 
results for changing (environmental) behavior. It is fur-
ther argued that mobility is more habitual than reflected 
behavior and therefore needs more triggers than only 
self-induced motivation. Habits are more easily changed 
by “key events”, like workplace or residence changes and 
interventions, than only through values [59].

A similar intervention project was piloted in the UK. 
Ten participants were selected in different cities (i.e., 

Birmingham, Bristol, Leeds, and London) to do without 
their car for one month. In the interviews participants 
stated similar concerns and motives for switching their 
mode of transportation. Similar to our study popula-
tion, their biggest concern was the organization of fam-
ily activities [60]. They also analyzed the carbon emission 
reduction of the alternative transport used which should 
be considered for all future interventions trying to reduce 
carbon emissions.

In our study, the participants frequently stated that, in 
addition to the distance to work, cycling was sometimes 
problematic due to unsafe traffic conditions. Both were 
major reasons that interviewees preferred commuting to 
work using the car. Other studies have come to similar 
conclusions. For example, Handy and Xing [52] showed 
that a short distance to work was a reason for commuting 
to work by bicycle. The study of Kruijf et al. [61] identi-
fied that the distance (less than 5 km increased the prob-
ability for using the bicycle) and time limitations were 
determinants of cycling to work. Ek et al. [62], who exam-
ined the motives of participants to walk or cycle when 
commuting, found that, besides the distance to work or 
school, the availability of safe routes were important for 
the choice to walk or cycle. Handy and Xing [52] also 
reported that both the short distance to work and safe 
bicycling infrastructure were predictors of commuting to 
work by bicycle. Blitz et al. [5] furthermore showed, that 
road conflicts reduced bicycle use, whereas the imple-
mentation of safe cycling routes increased bicycle use. 
This shows that individual behavior is also influenced by 
the (infra-)structural context.

Limitations
The present study has some limitations worth noting. The 
sample size was comparatively small and did not allow 
statistical comparisons between subgroups. With a larger 
sample size inferential statistics could have been utilised. 
It should furthermore be kept in mind that the present 
results cannot be generalized to the entire Bielefeld or 
German population when interpreting the study because 
participants self-selected whether to parttake and are 
hence not representative of the overall population. In 
addition, it is possible that the people taking part in this 
study had a higher affinity for the topic of sustainable 
mobility and were more willing to give up the car than a 
random sample would have (selection bias). The analysis 
was moreover based on self-reported data, which means 
a possible response bias cannot be ruled out. Neverthe-
less, the results reported here appear to lead to similar 
conclusions as studies with larger sample sizes investi-
gating the topic. The inclusion of control groups could 
elucidate the characteristics of people voluntarily par-
ticipating in mobility interventions, their car use reasons, 
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and motivation for participating in the intervention in 
realistic circumstances further.

Conclusions
Urban projects can help to strengthen sustainability and 
Public Health by reaching the general population or spe-
cific populations like individual neighbourhoods, young 
people or commuters. In order to address different pop-
ulation groups in terms of age, gender, and socio-eco-
nomic status, it is necessary to choose fitted recruitment 
strategies. Projects located at the structural (municipal) 
level, can provide essential information about the setting 
and individual behaviours that are necessary for sustain-
able urban development. The associated positive health 
effects, like stress reduction, should be given greater 
consideration. This requires transdisciplinary research 
and practice. Further studies should investigate long-
term effects of mobility projects in different population 
subgroups.

Abbreviations
WBGU	� Wissenschaftlicher Beirat der Bundesregierung Globale 

Umweltveränderungen/ German Advisory Council on Global 
Change

CO2	� Carbon dioxide
WHO	� World Health Organization
INS	� Extended Inclusion of Nature in Self scale
PSS	� Perceived Stress Scale
SD	� Standard deviation
U.S.	� United States

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-024-18266-7 .

Supplementary Material 1: Baseline questionnaire “3 months withoutthe 
car”

Supplementary Material 2: Interview guide 

Supplementary Material 3: Overview of major and minor themes including 
definitions and quotes

Author contributions
Conceptualization: A.C.N., S.L.L. and T.M.; methodology: A.C.N., S.L.L. and T.M.; 
data collection: A.C.N., S.L.L. and T.M.; data analysis: A.C.N., S.L.L. and T.M.; 
writing - original draft preparation: A.C.N., S.L.L. and T.M.; writing - review and 
editing: A.C.N., S.L.L. and T.M.; supervision: A.C.N., S.L.L. and T.M. All authors read 
and approved the final manuscript.

Funding
No funding was received for conducting this study.
Open Access funding enabled and organized by Projekt DEAL.

Data availability
The datasets generated and analysed during the current study are not publicly 
available due to data protection regulations in Germany but are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Ethics committee of Bielefeld University (no. 
EUB-2022-055). Informed consent was given by the participants by ticking a 
box before starting the survey and a written consent to the recording and use 
of the interview.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 24 August 2023 / Accepted: 3 March 2024

References
1.	 IPCC. Climate Change 2022: Impacts, Adaptation and Vulnerability; 2022.
2.	 Wissenschaftlicher Beirat der Bundesregierung Globale Umweltveränderun-

gen (WBGU). Planetare Gesundheit: Worüber wir jetzt reden müssen. Berlin: 
Wissenschaftlicher Beirat d. Bundesregierung Globale Umweltveränderun-
gen; 2021.

3.	 Kahlenborn W, Porst L, Voß M, Fritsch U, Renner K, Zebisch M, et al. Kli-
mawirkungs- Und Risikoanalyse 2021 für Deutschland. 26th ed. Dessau-
Roßlau; 2021.

4.	 Wynes S, Nicholas KA. The climate mitigation gap: education and govern-
ment recommendations miss the most effective individual actions. Environ 
Res Lett. 2017;12:74024. https://doi.org/10.1088/1748-9326/aa7541.

5.	 Blitz A, Busch-Geertsema A, Lanzendorf M. More Cycling, Less Driving? 
Findings of a Cycle Street intervention study in the Rhine-Main Metropoli-
tan Region, Germany. Sustainability. 2020;12:805. https://doi.org/10.3390/
su12030805.

6.	 Heinrichs D, Jarass J. Alltagsmobilität in Städten gesund gestalten: Wie Stadt-
planung Fuß- Und Radverkehr fördern Kann. [Designing healthy mobility in 
cities: how urban planning can promote walking and cycling]. Bundesge-
sundheitsblatt Gesundheitsforschung Gesundheitsschutz. 2020;63:945–52. 
https://doi.org/10.1007/s00103-020-03180-1.

7.	 European Environment Agency. Transport and environment report 2022 - 
Digitalisation in the mobility system: challenges and opportunities; 2023.

8.	 van Wee B. Peak car: the first signs of a shift towards ICT-based activities 
replacing travel? A discussion paper. Transp Policy. 2015;42:1–3. https://doi.
org/10.1016/j.tranpol.2015.04.002.

9.	 Eurostat SP. 2022: Energy and Environment. 2022. https://transport.ec.europa.
eu/media-corner/publications/statistical-pocketbook-2022_en. Accessed 21 
Nov 2022.

10.	 Schelewsky M, Follmer R, Dickmann C. CO2-Fußabdrücke Im Alltagsverkehr. 
Datenauswertung auf Basis der Studie Mobilität in Deutschland; 2020.

11.	 Wothge J, Niemann H. Gesundheitliche Auswirkungen Von Umgebung-
slärm Im Urbanen Raum. [Adverse health effects due to environmental 
noise exposure in urban areas]. Bundesgesundheitsblatt Gesundheits-
forschung Gesundheitsschutz. 2020;63:987–96. https://doi.org/10.1007/
s00103-020-03178-9.

12.	 Temenos C, Nikolaeva A, Schwanen T, Cresswell T, Sengers F, Watson M, 
Sheller M. Theorizing Mobil Transitions Transfers. 2017;7:113–29. https://doi.
org/10.3167/TRANS.2017.070109.

13.	 Johansson E, Winslott Hiselius L, Koglin T, Wretstrand A. Evaluation of public 
transport: regional policies and planning practices in Sweden. Urban Plann 
Transp Res. 2017;5:59–77. https://doi.org/10.1080/21650020.2017.1395291.

14.	 Steinhorst J, Klöckner CA. Effects of Monetary Versus Environmental Infor-
mation Framing: implications for long-term pro-environmental behavior 
and intrinsic motivation. Environ Behav. 2018;50:997–1031. https://doi.
org/10.1177/0013916517725371.

15.	 Staats H, van Leeuwen E, Wit A. A longitudinal study of informational 
interventions to Save Energy in an Office Building. J Appl Behav Anal. 
2000;33:101–4. https://doi.org/10.1901/jaba.2000.33-101.

16.	 Reese G, Loew K, Steffgen GA, Towel Less. Social norms enhance pro-environ-
mental behavior in hotels. J Soc Psychol. 2014;154:97–100. https://doi.org/10.
1080/00224545.2013.855623.

https://transport.ec.europa.eu/media-corner/publications/statistical-pocketbook-2022_en
https://transport.ec.europa.eu/media-corner/publications/statistical-pocketbook-2022_en


Page 12 of 12Nowak et al. BMC Public Health          (2024) 24:759 

17.	 Kaiser FG, Henn L, Marschke B. Financial rewards for long-term environmental 
protection. J Environ Psychol. 2020;68:101411. https://doi.org/10.1016/j.
jenvp.2020.101411.

18.	 Filigrana P, Levy JI, Gauthier J, Batterman S, Adar SD. Health benefits from 
cleaner vehicles and increased active transportation in Seattle, Washington. 
J Expo Sci Environ Epidemiol. 2022;32:538–44. https://doi.org/10.1038/
s41370-022-00423-y.

19.	 Osbaldiston R, Schott JP. Environmental sustainability and behavioral science. 
Environ Behav. 2012;44:257–99. https://doi.org/10.1177/0013916511402673.

20.	 Whitburn J, Linklater W, Abrahamse W. Meta-analysis of human connection 
to nature and proenvironmental behavior. Conserv Biol. 2020;34:180–93. 
https://doi.org/10.1111/cobi.13381.

21.	 Barragan-Jason G, de Mazancourt C, Parmesan C, Singer MC, Loreau M. 
Human-nature connectedness as a pathway to sustainability: a global meta-
analysis. Conserv Lett. 2022;15:e12852. https://doi.org/10.1111/conl.12852.

22.	 Wyss AM, Knoch D, Berger S. When and how pro-environmental attitudes 
turn into behavior: the role of costs, benefits, and self-control. J Environ 
Psychol. 2022;79:101748. https://doi.org/10.1016/j.jenvp.2021.101748.

23.	 Creswell JW. A concise introduction to mixed methods research. Los Angeles. 
London, New Delhi, Singapore, Washington DC: Sage; 2015.

24.	 Engel U, Pötschke M. Mobilität und Verkehrsmittelwahl 1999/2000. GESIS 
Data Archive; 2013.

25.	 WHO Collaborating Centre for Mental health. WHO (Fünf ) - Fragebogen zum 
Wohlbefinden. 1998.

26.	 Schneider EE, Schönfelder S, Domke-Wolf M, Wessa M. Measuring stress 
in clinical and nonclinical subjects using a German adaptation of the 
perceived stress scale. Int J Clin Health Psychol. 2020;20:173–81. https://doi.
org/10.1016/j.ijchp.2020.03.004.

27.	 Geiger S. Weiterentwicklung Einer Skala Zur Messung Von Zentralen Ken-
ngrößen Des Umweltbewusstseins. 25th ed. Dessau-Roßlau; 2020.

28.	 Martin C, Czellar S. The extended inclusion of Nature in Self scale. J Environ 
Psychol. 2016;47:181–94. https://doi.org/10.1016/j.jenvp.2016.05.006.

29.	 Sischka PE, Costa AP, Steffgen G, Schmidt AF. The WHO-5 well-being index– 
validation based on item response theory and the analysis of measurement 
invariance across 35 countries. J Affect Disorders Rep. 2020;1:100020. https://
doi.org/10.1016/j.jadr.2020.100020.

30.	 Cohen S, Kamarck T, Mermelstein R. A Global measure of perceived stress. J 
Health Soc Behav. 1983;24:385. https://doi.org/10.2307/2136404.

31.	 Schultz PW. Inclusion with nature: the psychology of human-nature 
relations. In: Schmuck P, Schultz WP, editors. Psychology of Sustain-
able Development. New York: Springer; 2002. pp. 61–78. https://doi.
org/10.1007/978-1-4615-0995-0_4.

32.	 R Core Team. R: a Language and Environment for Statistical Computing. 
Vienna, Austria: R Foundation for Statistical Computing; 2021.

33.	 Wickham H, Averick M, Bryan J, Chang W, McGowan L, François R, et al. 
Welcome Tidyverse JOSS. 2019;4:1686. https://doi.org/10.21105/joss.01686.

34.	 Hennink M, Kaiser BN. Sample sizes for saturation in qualitative research: a 
systematic review of empirical tests. Soc Sci Med. 2022;292:114523. https://
doi.org/10.1016/j.socscimed.2021.114523.

35.	 Witzel A. Das problemzentrierte interview. Forum: Qualitative Sozialforsc-
hung. 2000. https://doi.org/10.31235/osf.io/uetq8.

36.	 Kuckartz U. Qualitative inhaltsanalyse. Methoden, Praxis, Computerunterstüt-
zung. 3rd ed. Weinheim: Beltz; 2016.

37.	 Software VERBI. MAXQDA 2022. Berlin; 2021.
38.	 Howell RA. Lights, camera? action? Altered attitudes and behaviour in 

response to the climate change film The Age of Stupid. Global Environmental 
Change. 2011;21:177–87. doi:10.1016/j.gloenvcha.2010.09.004. https://doi.
org/10.1016/j.gloenvcha.2010.09.004.

39.	 Rau H, Nicolai S, Stoll-Kleemann S. A systematic review to assess the evi-
dence-based effectiveness, content, and success factors of behavior change 
interventions for enhancing pro-environmental behavior in individuals. Front 
Psychol. 2022;13:901927. https://doi.org/10.3389/fpsyg.2022.901927.

40.	 Laakso S. Giving up cars– the impact of a mobility experiment on carbon 
emissions and everyday routines. J Clean Prod. 2017;169:135–42. https://doi.
org/10.1016/j.jclepro.2017.03.035.

41.	 Hudde A. Educational differences in Cycling: evidence from German cities. 
Sociology. 2022;56:909–29. https://doi.org/10.1177/00380385211063366.

42.	 Stieß I, Sunderer G, Raschweski L, Stein M, Götz K, Belz J, et al. Repräsentati-
vumfrage zum Umweltbewusstsein Und Umweltverhalten Im Jahr 2020. 20th 
ed. Dessau-Roßlau; 2022.

43.	 Hudde A. The unequal cycling boom in Germany. J Transp Geogr. 
2022;98:103244. https://doi.org/10.1016/j.jtrangeo.2021.103244.

44.	 Heinen E, Maat K, van Wee B. The role of attitudes toward characteristics of 
bicycle commuting on the choice to cycle to work over various distances. 
Transp Res Part D: Transp Environ. 2011;16:102–9. https://doi.org/10.1016/j.
trd.2010.08.010.

45.	 Heinen E, Maat K, van Wee B. The effect of work-related factors on the bicycle 
commute mode choice in the Netherlands. Transportation. 2013;40:23–43. 
https://doi.org/10.1007/s11116-012-9399-4.

46.	 Plaut PO. Non-motorized commuting in the US. Transp Res Part D: Transp 
Environ. 2005;10:347–56. https://doi.org/10.1016/j.trd.2005.04.002.

47.	 Guo JY, Bhat CR, Copperman RB. Effect of the built Environment on Motor-
ized and Nonmotorized trip making. Transp Res Rec. 2007;2010:1–11. https://
doi.org/10.3141/2010-01.

48.	 Parkin J, Wardman M, Page M. Estimation of the determinants of bicycle 
mode share for the journey to work using census data. Transportation. 
2007;35:93–109. https://doi.org/10.1007/s11116-007-9137-5.

49.	 Gilbert H, Pieters J, Allan A. Families, children and car: the environmental cost 
of chauffering children. Australia: Darwin; 2018.

50.	 McCarthy L, Delbosc A, Currie G, Molloy A. Factors influencing travel mode 
choice among families with young children (aged 0–4): a review of the 
literature. Transp Reviews. 2017;37:767–81. https://doi.org/10.1080/01441647.
2017.1354942.

52.	 Handy SL, Xing Y. Factors correlated with bicycle commuting: a study in 
six small U.S. cities. Int J Sustainable Transp. 2011;5:91–110. https://doi.
org/10.1080/15568310903514789.

53.	 Semenescu A, Coca D. Why people fail to bike the talk: Car dependence as 
a barrier to cycling. Transp Res Part F: Traffic Psychol Behav. 2022;88:208–22. 
https://doi.org/10.1016/j.trf.2022.05.025.

54.	 Steg L, Perlaviciute G, van der Werff E, Lurvink J. The significance of hedonic 
values for environmentally relevant attitudes, preferences, and actions. 
Environ Behav. 2014;46:163–92. https://doi.org/10.1177/0013916512454730.

55.	 Ramos ÉMS, Bergstad CJ, Chicco A, Diana M. Mobility styles and car sharing 
use in Europe: attitudes, behaviours, motives and sustainability. Eur Transp 
Res Rev. 2020. https://doi.org/10.1186/s12544-020-0402-4.

56.	 Andersson A. Is climate morality the answer? Preconditions affecting the 
motivation to decrease private car use. Transp Res Part D: Transp Environ. 
2020;78:102198. https://doi.org/10.1016/j.trd.2019.11.027.

57.	 Prochaska JO, DiClemente CC. Stages of change in the modification of prob-
lem behaviors. Prog Behav Modif. 1992;28:183–218.

58.	 Vlaev I, King D, Darzi A, Dolan P. Changing health behaviors using financial 
incentives: a review from behavioral economics. BMC Public Health. 
2019;19:1059. https://doi.org/10.1186/s12889-019-7407-8.

59.	 Nello-Deakin S, Brömmelstroet M. Scaling up cycling or replacing driving? 
Triggers and trajectories of bike–train uptake in the Randstad area. Transpor-
tation. 2021;48:3239–67. https://doi.org/10.1007/s11116-021-10165-9.

60.	 We are possible. Going car free: Assessing the barriers to low-carbon 
transport for existing car users. 2022. https://static1.squarespace.
com/static/5d30896202a18c0001b49180/t/62a2196fd681bc751e3
4de84/1654790512740/Copy+of+Going+Car+Free+briefing+note.pdf. 
Accessed 29 May 2023.

61.	 de Kruijf J, Ettema D, Kamphuis CB, Dijst M. Evaluation of an incentive 
program to stimulate the shift from car commuting to e-cycling in the 
Netherlands. J Transp Health. 2018;10:74–83. https://doi.org/10.1016/j.
jth.2018.06.003.

62.	 Ek K, Wårell L, Andersson L. Motives for walking and cycling when commut-
ing– differences in local contexts and attitudes. Eur Transp Res Rev. 2021. 
https://doi.org/10.1186/s12544-021-00502-5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://static1.squarespace.com/static/5d30896202a18c0001b49180/t/62a2196fd681bc751e34de84/1654790512740/Copy+of+Going+Car+Free+briefing+note.pdf
https://static1.squarespace.com/static/5d30896202a18c0001b49180/t/62a2196fd681bc751e34de84/1654790512740/Copy+of+Going+Car+Free+briefing+note.pdf
https://static1.squarespace.com/static/5d30896202a18c0001b49180/t/62a2196fd681bc751e34de84/1654790512740/Copy+of+Going+Car+Free+briefing+note.pdf

	﻿3 Months without the car in Bielefeld, Germany– a mixed-method study exploring individual motivation to participate in a municipal intervention
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Study Design
	﻿Intervention
	﻿Quantitative Procedure and Measurement
	﻿WHO-5 & general health
	﻿Perceived stress scale (PSS-10)
	﻿Inclusion of Nature in Self scale (INS)
	﻿Environmental awareness
	﻿Quantitative analysis


	﻿Qualitative Procedure
	﻿Qualitative analysis

	﻿Results
	﻿Demographic characteristics
	﻿Mobility behavior
	﻿Health status
	﻿Perceived stress
	﻿Nature connectedness and environmental awareness
	﻿Motivation
	﻿Motivation for participation
	﻿Motivation to change
	﻿Perspectives on car replacement
	﻿Reasons for Car use

	﻿﻿Discussion
	﻿Limitations

	﻿Conclusions
	﻿References


